intra-subject variability than the other tests. On this account the practice of selecting subjects from amongst those whose FEV lay within 75% of the predicted value could lead to under-estimation of the usefulness of this test compared with the so-called more sensitive tests. The results might be different if only those within 90% of the predicted FEV1 were used for study. Professor Milic-Emili replied that his conclusions were unaffected by raising the cut-off point to 85% but the numbers of subjects were smaller. Mrs M McDermott said that data for people living on Bornholm (Olsen & Gilson, 1960 , British Medical Journal i, 450-456, McDermott et al., 1975 showed the closing volume to be greater in cigarette smokers than in cigar and pipe smokers. However, the closing volume bore no relation to respiratory symptoms at the 'time of the study or to subsequent prognosis. The FEV was a better test in these respects. Dr M Sudlow commented that the iso-volume test performed using three breaths of helium exhibited an up to 70% variation; this was greatly reduced by the subjects breathing helium for ten minutes before the test. The difference reflected the extent of washout of nitrogen from the lung. Dr Sudlow suggested this might be the mechanism underlying Professor Milic-Emili's findings, and not airways narrowing associated with loss of elastic recoil pressure. Dr T J H Clark had evidence for asthmatics that the three-breath and the ten-minute helium results were similar. Dr Sudlow agreed that they were similar in the absence of airways obstruction. In the presence of obstruction the variability was reduced by taking the best flowvolume curve after three breaths instead of taking the mean of them. Professor C M Fletcher questioned if the closing volume test which yielded abnormal results in 60% of smokers could be a valid predictor of disability, since only a small proportion of smokers were likely to develop airways obstruction. In answer to Mrs McDermott, there was no information on for how long after smoking a cigarette the helium flow volume test was influenced by the acute effects of smoking. Professor Milic-Emili found it disturbing that many new tests were used before they were fully developed. Respiratory symptoms were present in 10% of the population but occurred with similar frequency among all the major a-i-AT variants. Measurement of one-second forced expired volume (FEV1), forced vital capacity (FVC) and maximum mid-expiratory flow rate (MMF) did not differ significantly among the major phenotype variants.
In a companion study measurements of closing volume (CV) were made by a nitrogen technique (Anthonisen et al. 1969) in 50 subjects of phenotype MZ who had been identified in the population study, and compared with similar measurements in 250 subjects of phenotype MM. No significant difference in closing volume or closing capacity was observed between the two phenotype groups. (Anthonisen et al. 1969) . In a study of 132 male nonsmokers found that the 95% confidence limits were about ±8% VC for a given age but the scatter may contain a valuable physiological message which as yet we cannot read.
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From maximal expiratory flow volume (MEFV) curves of 56 healthy adults (Green et al. 1974 ) the 95% confidence limits for flow at a given lung volume were about ±65 % of the mean flow rate.
Slightly over a quarter of this variability could be attributed to within-individual variability. The variation appeared to reflect differences in airway size and function between normal individuals. In population studies the small changes in function of these airwjys might be reflected by changes in group mean MEFV curves.
Compared with the FEV1.o the MEFV shows a relatively greater change in the normal range and rather less in the abnormal range. This suggests that the MEFV may be more sensitive than the FEV1.0 in reflecting early changes in lung function although probably less sensitive when the disease has progressed (Green et al. 1973) .
In conclusion, the closing volumes and MEFV curves may prove to be sensitive to early changes in the function of small airways when groups or populations of subjects are studied, despite the large between-individual variability in these measurements.
DISCUSSION
Dr M Sudlow pointed out that the variation quoted by Dr Green for the closing volume was 3 % of the vital capacity when the actual closing volume was about 10 % of VC; this was really a very large variation.
Dr J E Cotes said it was of the same order as for the lung compliance and recoil pressure and much greater than for the FEV1.0, transfer factor and most other tests in routine use. Dr D C Flenley stressed the need for the same standard of quality control in respiratory measurement as was now practised by clinical chemists. A test which exhibited a large variation was of little use for study of individual subjects. Dr Green said that for study of populations the important thing was that the test should contribute new information not given by other tests.
